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1. —^X^A^UM^), 

#4A(15r); 

^— ^P4i'J^5S-;!l(80. 86^88), ^/f it ^f' >*'J 'fe.i^Xl-^^fi- #^>^A*.J£|-; »a>5L 

2. ^f^m^m^^%lffJii^f>^i$.±^^^, Mk^^^^: -^/rii.i4±^*^&iL# USB 4^-0. 

4:>J^j:$-;:i(86^ 88)Ji. 

— ^P^i'J 'fe.i^;Jl(86 ^ 88), P)\i^i^m ^3$.lfySi.^:^ ^'y—m^ - Jt >i cr (68SI, 

68CI). ^y^^ik:Si^^noS-y-^^^^^^. m^ii^^ - A^iS.'^^^ ^fffUL 

4ll*it(64HS). 

^ ^, — ;^h4L® (8t)4L|B] X 't':^ — >Sr*;r*U*^.«>S.6^ i^(16s). 



1 



^ ^^L A 



4it^^^i^iSi4^ i-kp4Sim^fl^4c. 4Sfc>s% MP3 4p, JL® lA) dM.'^^^, 

#ili:H-^i^PI^.>S^^^/^6^ "iHn^" ^^*■5^^Xii.^•J 30GB, ^hX!L;^-ti& 
~125min(L)x7Sinm(W)xl2mni(T) ( B IB) , **;?(?~150g. J:'i^^~80-110 A/t^m ( 2002 
^ 10 >g ) . 

^#J(ofr-the-sheIf)'«^^.it 15 ( -f^JSLS IC t ID t ^^T^^JlS ) . ^^^^kA 6 

*-J>fiit 15 6ti^J.^'J^i^^4l-0 : 6 J-i^ USB 5u ( S IB ) , .?n#^^'J HDD 

15 IDE (ATA) 15m. ^fr^X, ^P^^tA 6 IDE 4ko ^^i^ VSB 

. -j^-i^D #;^iti±>j?E.4m^P>lii'J*.i^Xl 82 J^6^ IDE-USB #.-^«>t 621U ^^/S, ( ^JLS ID 

lA) . ^4ft4&3t45^i±=flt. K^7^>^>JiA6>a^h, )?)/'1^^|iii:^4g'!^— 

^:Ct6^^M2. ^n^i^t, 4&i5^*.J|^ 2 It-f: (>3kg, &4^^M&^^i>!£^ ) 

^m, ^^^fLn{>^-^^P^-\±i^^^'h^^!tX'b. *4^200gv:^T) , ifi-mt^k—^iH t 
^t^l^-t ( 100 Jl:7t^;& ) , g&J^A^i^^^'f^d^l^^i?. (;»^f-lGB) . 41^ D jt# USB 1.1 

^iC8flil.'(J^-7—#t^^fe*j5.A (smart hard-disk drive, ffi5#7<; sHDD ) , 'g «&j^>^LJiii 



I 



^^it^yu.;s^M 6t a 6^ , ( shdd ) . 



(backward compatibility). ^''^^-S^.A^if ^&'^iL# USB J.4t-5*^& i ^^^JJ^^i^, USB 1.1 ) . 
^— >5r£». ^-S^— it^^M9i^:Bt. M Ml^kA^^^HsXavt)^ m . -S^if tfeiL# USB ^/il 
IEEE 1394 ^I^M o "t^iiCCinterface protocols). \^ f ^, ^g&^t.itA— *l^^J ^ ( 3-^^^ 
/>K.4t ) -iSL-^Cdual-role device). I!il4-"USB on-the-go" (USB OTG)^^i.^6^ ib JSL, ^tt^tA^f^- 
'&■=^^>^5ti±^^;fl — i/>y.4^*')#J*:(master/slave controller)i|t ^SS.>y^i4SS'J>yw4t. 

Vl^ftfj^^i^r^^iSiif. M-^-k^Ti'l-^f^f^itm^: ^{t 

•^'S^j^^^s-A^iSLif, i$.A^s$^^-fitSi^pm *.5g-xiji##i^ii^>5jt3&f*] ; .%M,r ^ ^ 

Mf.^-f-" ) . it#tiitit4^3K.J!f«-f>«5t-ti-t-#*l.6^^^^3l'J;^(system partition). ^ 

(HDD-PDA). >f£:^^>d^.*^St^*j^j&r^^.^^M,r^6^^«^: — Sl^^^i^r ^6^>i* 
>^^'?^^-ii>iiH.'ft (head-disk assembly, fe5#i';HDA); .fx^^y" ^JS^I^iS.^ HDA, iSlif 

i^tA^ij n *4xt(directoiytree)ff--t§;t i 6^ i */31'f+ ( ^?rM 9 6^iik.^J^^6^i^^«?, ) . it# 

m#(~3o%). 

S^^fe-e^^USBl-l^M^T. ^'^-et&it^t'WMJJ^^ii^^ (*»5400rpmi<.:t.ift ) . 

^i^ikikAi-lSOMb/s). 0^b. USBl.H^i(.T> f^AA)^ vSL^-SL^-^-^it^W. 
^-^^it^tt^StA. ^USBl.MIiCT. -f^lM^'Jii^^fi^^^^ (*^/LW4^/^) ; ^^'J6^ 
( :Jto USB 2.0 A IEEE 1394) 4^5?C,T. 'fsJilMt ^-lii^V^ii^^^K. ( -ffi' 5400rpm ) . s^ik^ 



m IC ^itifl^-et J:itit>e^##^ y-z -f^^ Ji6<j;iS.* S ; S ID Aix^^-fiA^^i^^RLS , * 

4.-it^tfe>5i.it6<jit:4RL®; m 2C S^-^riK^i^^^A^ ^ —"Itm^^^^ jtbB«j-'S-t^— it#*L^4s^ 
4Bt4!&. 

m 4B ^ ^/M.^^^i^m^^'i^^^^®; S 4D A— =ft^® 4B ; S 

m 5A 4.— #^-f->5^6*>|!il:^ ^ii^(HDD-PDA)6^#/;fi.4ES ; ® 5B ^pilfi.® ; 

a 5C A— # HDD-PDA 6^it:=tS.S ; S 5D 4.^ HDD-PDA ^ y-z -f- ^ Ji6^;iS.& © . 
m 6A-@ 6D;^TFA.*j'^tfe>«.^fl^^®^. 

^4^; @ TAB ^tte^6^— ^t^MB ; S 7B *[^<4^iS:^Jifi^ ^ — # USB ^SS ct ; 

S 7C ^it P* y-z ^^firJi6^4S.& © ; S 7D P^ ^a"^&>S&^6^7i54«LS , ^T^il 

S: :ia@ 7;^^S 7A-@ 7D; S 7A 7AA-® 7AB. 

4c. ^St-S^ MP3 4p ) it^^^. vi^f'J, '^in^i^l ii.it— ^ aSB^m^Swl M.4ki0i4k 

#it^-|-^^il#-h^S'Jlfc'fi% MP3 4p t . 8 ^^iM-lOOg ^M,^ ( -f^jSL 

USB 7u. ^•»Tr|^7d^4±^]4*7c. r 4ko ^J^m 6 ^ vf^mi^.. 



j0L2i>f}i$.A^^, $t^i^m.^jjitM.^3i. iStP^m^^^ ^Am^B^itfj^ii. 

)i if^M- 2 t . ^I.#*4t^p a email ^>W:.><-; ^L^^:^4^-^t#*L 2 ^^^M 

^f^f$,±Am^^^^VSB^^^Jjtt iAm't^Ji^vi, USB 1.1). ^— M-^^—if^ 

2 4ai^:Bt, ^^t^AA 8 ^if ^&iL# USB ^/il IEEE 1394 

■bUSC. 5tt1^^^^^iS4^^Jt^>^ii|tijC. USB2.0^ IEEE 1394 ^/r-R^6*>4i'y!:6t4St*&>f|-4i^i4 
^ ( t^^'J^^'-^SOMb/s #c~400Mb/s, 2002 -^MO /I 4Bt46 ) . 

S 3A A— 8 6^115=l!iS , ^U&A 8t e.#.^^ JL^fif4£e.=Ht4^Ldj . ^ifX 
1 1 6, ^M^^m»$.A 8 ^R^JiA— 16'. it-si^:^ 16'^^— 
15 ( J.-f IDE 4k o 15m ) ^—^^ ^44- a ^p^?.] <fe;ig./^ 84 ( iK ^5g-XiL 84^^ 
— IDE^o I6f, ^^h-l-^— USB^^D 7u) . #^^']-JJ^A 15 -^J^— >5j&A^P>li!'J "fc^S-XS. 80. 
■^^«.^ t.(?m^S$.]igL 84 j5f»;t8iaiL6^^J*:^P>li!>)^5g.«SL.*tit:?t^^E>5i&it 8 iC^tfe 
^^A, &44-cr^p>li;']^]lg.;{g.^;^i/>^4^f']^44-0#^(IDE16f-^USB7u)6t^^fe. ^^iC 

8 ^^y^—^?k.iSL 16B. 't'fn^^f-i4^'ft>/?I frfj^^^^fe^^.^ 8 4^^^i^. J^ik^^'if'] 
t. f^'fei^bia-t'^e? T?" AAA ^J*fe>, 'S-^L■=^^:^'^^.>^^'J6^^i']^^»t. 

® 3B A*£it^P>'i!'J <fcjE§.;{SL 80 &44r o ^P*) 84 6^46® . -f^.it^Pvf'J 'fciJg-XSL 80 ^ 

^fe.€^-|-Jli6^>vdr//r^A^. -S-t-^^^eiit^t^j^^Chard-disk controller, HDC) 60HC. ii.>f 
E;^^60B. ^itm.m$:^60uV. -M^it^4^^(read channel) 60RC. ^^^iL4^'^J;fIi^(servo 
control) 60SC. ^01 ^p>lii.J tfcj^Xl 84 '^^^^•Jei^f'l;^^^^ 64CB. -^-fe*'] 64uC» IDE 

64IC 64HS. *t . 4^4^taf'J;^^*it 64CB 7c 

Ak^itX^if^ d(^^^'t:i^$W4tM 64uC; ^^S^f") ^4^**!: 64uC ( J^'i^^'^m'^ firmware 

6^ ROM ^jtb^^li;.^ A-^^hSU*^— gp^> ) ^ IDE ^t#'J4MJ*: 64IC ^ m.$k^^^mik; 
J-/^4^WlJI*t64HS4^*"J^<|fe*jt&8«^?«^#^ (>y.i^f'J>y^^. i^^, i/>y.:i^ 

*J4^*fc64HS-5rvX:f»J>ffJ USBon-the-go(USBOTG)f^4i^. tito-fit-;*! Cypress Semiconductor 
>5^5J ilja'ixA^; SL811HST/^A. >i.*$'J. ® 3B 1 6^4lJ*:^"N^;ti5:itJid^^:>C. ^ 

^ ( npj^r ^ -kf^A ^^msiif, ^A ^i^^'f-^A ^^)&. so _L^#i^ ^>e&it is 

f*l; ^.*-^r^^:^.?^^^iS:ii-, n-^M.^m^^n:Mfiik&2. 84_L, it#Xliti± IDE 4lrO I6f, 
15m 15^ai€, -fiit ISiit-^^-^r^^-wL^— ",E:tr-^'' ) . ^^S-^i^Aif^i^4^^ 

'fe.^^.^^-wt. ii^^.^x'ji^^^T^Sita. MjjA'h'i^^-^f^'i^A^, ^-^m^^-^^m^if 

J^n-J^.i0L^t^X ( S 4A- @ 4B) . MikA^Aik¥i^^kAz^^^^A^^^^kA. 
^A$kA^'^'^^i'\'® 1 ii^^^^A 6 +. 

® 4A #S^3!C^^fe>5j5^:&#Xl 86 h^^m. -^^^—^itA^^ 66a ^—^41:0 4^ 

Jtfc 66b, l^^^fkik 66a '§-^*tA^P*J«fc5S./,g. 80 Ji6^ 'fe.iES-; 4^cr4^*fc 66b -t-^fi-^l^ iL^^ 




^® 4A t > 66a u 4^Jt^ 66b k(j4t^^^^ IDE ^-fit-^fl 7 -5^. 

A^^*^;^. #>5:^'ii^^#4St4&>g.5.#45^ ( gp>y. USB 65i IDE 65ide, ,^ 

;&#A^IDE#-A.65ide#^A^£it^i(.) . USB Si 

4B ?Pii#^^l^. 4A + fl^>5i:&4t*J4^J*: 60HC. 

roE 64IC, ^4S*'J 64uC 64HS ^^J^— i/vSAJfiit^^'J^f^ 

j^68MS. T$L^JJJ^^M^^6SMSM.A/J>K.ii^^f^'[fm, :^#lfc4t>«^ USB >J>f^. 

© 4C Ait 68MS fi^j Vf © . — 3LlJX^ 70MSC . ^ 

#41- CI 51 ^4^*fe(serial interface engine, ^ SIE) 70SIE. -f^L^il 1^4^ P ^^^Jtfc 7UFl« ij.^t II -f 
3E4^J*L 70BM 70DF. Jk6#r>^.Jryg T /i^it^^^^:^6^-&it. 

S 4D;^:ifV— ^l-^S 4B>«t>gL6^#;{«LJ&a 88. ^^-fJ^^^^^^J.-ST-At 681A. 

60B. ;J^4«*J^-X 64CB. m^^Pi^)^ 60SC ROM ."S 68ROM. 
1t^)\ 68IA 6^-fS:it^ Cirrus Logic ^^J-s] li; J?, 6^ SL-CH8665 7^ JJ.H'fa. 'tl^^m^Sll^lJ*: 
60uP. 68MS ^T*ia5t4Ii* 60RC ( -^iLS 48 ) . -^f^ 88 ii'^^ ^ 4^ 

HDA4I^cj, :itu'f5llMt*'J4fecr 68SI^(»-i^itii4i-0 68CI. il* HDA 41: 0 HDA 17 88 

® 4E- ® A¥ A.— ^^^^itikA^^^m^-!^^m. 1 ■^^^^^ik^ 6 6<J HDA 17 
(^'itvH 15p) ^h®^^>g-^;r*l'*«ifS;ftfi^^htfe 15e, 16. ^t. — >i:^ht^ 15e Ij 4^^^J>fi^ 
A 15, ^ — >gr^h!fe 16 ^ ^.tfL^Y^. ^^AK^^^^tA 8 t . HDA 17 ^-^HSl 88 
>d^,^h:^ 16s 1*1 : —- Sp^^A^ht^ 16s cL^ HDA 17, ^ — 88 ^%;<k>^iL 16B. ^ 
jJt^ijL, ^ HDA 17 (TitoAX 15p) ^ ^^^.^ S.>y—A-P\^4-^:^m<>L^—M.-^yp]M^^^iSiAi>f] 
fV^Us, J^%n^i^-mM.%t^^^, Ti-^tvl-^'J HDA 17 t6^^>i 15p. ilHAlSr. >fl^ 

^ 15h ^^i^^ 15a ( S 4F) . ^® 1 ^Yhy $k^i^^^k^ 8 ^i^V^ 16s 

( personal digital assistance, fi\^>^ PDA) . AY'^WkM.Z^it'^'i- ¥D\ t, ii<L^6^ PDA '(51 
-fit;?! m-^^^-f*!^ (ROM. RAM) it^^^^^-^FH. iti±*iA|l:^. T# 

>5j5.^^JEg.^^f'J PDA#XSLJi. >yw,7o^m^i^>s^.:&6^pii:^'fe.M ( f^#^ HDD-PDA) . ® 5A 
jI.— # HDD-FDA ^Xg. 188 A^^ES . -t-^^t.^ *.1?S- 160HDD> CPU 160CPU. RAM 160RAM. 
ROM 160ROM vX;5L I/O ^^\^%^ 160IO. *^.it•5^^>^>'^l itt^^^i^-f^-t-f^iL-ftC :ia MPS 
^>S^B8>>i. m.iS3mt^ GVS^m^); RAM 160RAM•=^^>^;?]'ft=fl>^^^^t4&6^l&;tE; ROM 
160ROM •5^^>^-?^'f*&1^^^i'$''^^.;?) I/O I6OIO ^^f-l^i^^^^-^^^^fo^'e: 

l/0-fS:^.il^.ROM 160ROM-=rv:i'f*.;fl S^>^6^X-i^^'f*l§.:{t« =-^tX##'f*^(3D-ROM). 
-^a4Bll'ffcl. >et^*.i^-5rv>l^N#^^*.j^-J^^t-i!?«. '^*'iX.. CPU160CPU■5^^>C^iK*hffi— 
^-e^jL-ff-:^; — ^^RAM160RAM ■5rv:^^4^^'ft'e&it6^MH'E. S 5B 4.— # HDD-PDA 
^;{SL 188 ^'fetiik., #XSL 188 JL-t-;^— 'f5);ig.4^*'j4^D 68SI ^itit-J^cr 68CI. ® 

5C- a 5DA— # HDD-PDA 9 6^ it:*l®^^t& a. 'S^;^—^7f^^ 186, ^ 9cl-9c4> 
#)K. 188 ^ HDA 17. #X1 188 ^i^^^^ 186 ( ^^-7^^^ 9t ) ^ HDA 17 ( 9d ) 



B 6A- S 6D4SilB9^t^«&'^^8 6t^^;tSL8f. © 6A t A^^^'H 8f -g-^^ikjlfit A # 
4il>^ 7ul jfp B ll#>^ 7u2. 'S'fn"=r»'>liii±'6t^#>^6^ USB i$:4i^t!i^^mSi^i^{ifj^^. 
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m 6BA- ® 6D +6^^d&*SL St^kM—^^^^M 7u. A 

^^t-^AK.^ifj B ^^Mi^^. USB ^ll'J . B##>^;f ;f ISld^'fei^^l-:?-^: *f A 

^4^>^j!t-yL. Pin-1 32p Data+32+> Data- 32-^i4^fa]1&iai± 15kll38b. 38c 

^ fS-:^^; Xt B il|#>i^, Pin-1 32p ^ ,€>|^ > JL Data+ 32+-^ V3 (3.3V)^|a] ti^it l.SkSl 38a 

34a-34c. , 34a> 34c ^i4t'(t^ 36a> 36c #:ii^;&4l:it; 34b ^/M^-fe'ft-f- 36b 

( i/-^^t-f-6^A^t -f- ) iiti&t >tt-f >a.^^#>^ 7u. — 4fl>.^>g-* USB i€-*lr^ 8w3 ^ 

v>l>lf|i!t^^'&-^-^#ti-iS^>y-a>S:^^r«T6^i%4l^. >?5t^"^&'5^.^iij3^, ^^^^ USB i€4^r^M. 8w3 
-fi^ — ia.'MI: USB 28c; — iS^ . -^rvX^-ll- ^ I^l , A 28cA 

jf«»/iL B 28cB. -Itt. All#^t 28cA-5rJ?l^-^it^*L2iLf8j6^i|;^, B 114^^ 28cB 

7ci-7c4. ^n^H 7d' T^:^^'5^ n ^/x#^t4; 4^*'J4* 7ci-7c4 n^n 

'fr. ^®6t. f^7M&^ir^\', 3.7^^76. 4^*'J^7c#o^4^^7uiaST>'X't3:i^^^&>PJ&^8 

>y^@ 6A- S 6D t^^^S'tlSf ti£■^^:^^iiJ^9^&*iit8^/fi^Jfl6^jf)/'^&. ^i^® 6D 

ii^"A"^ 7c2 il"v"M 7cl i^lfk^n ^Jr/fc; iti±4^"<"^ 7c4 i^">"M 7c3 — t 

^.gri^Lrt ^; iai±#^4^ "a" 4* 7c2 ^;B=5*^4&Ji^3l. #^-^<i"v"4t 7cl 

"v"'^7cl-5ria^^'J;?)^tt;^^^4)|-_h^i<.^4^T^. ^ttii^^^fe-^'Jilt-eC, ^d^^iS:-^4_L#^ 
^^ll^^^f'JM-srv:^;^ il ^*^(directory tree)^4g;t B 6^ il ^/SL^ ( gpT 

® 3 t ^tt^^A 8 fi^tfeJife.^ 16B * i<> 50g ( UiSi^tm^^ AAA ^Jtfe. ) , 

>(Jt^^f.6^^"^fe'f^it#.#^ P^^"^l.'f£]&(peripheraI-poweredsHDD. M^^^^ f^^^^^A). 
^^-e^tb tl ( 3 jf.>® 4 ) *i^~30%>F«».J^~30%. ® 7A - S 7E 4«S 

ii7A.#P'^''t&>et:&. 

m 7AA 4JSii. T — i^^^fl^iS:^ 4 P^ ^it^ 8 -^LfiJ 6^i€:4S:. ft^ 7 USB 23c *h . 

^■!^i^i9i^4y^^^—^'}^M^4^:iL23p. ^^h. ^q^g&'fiit 8 i^^^f— 'fcJ^.*^>v4a:jL 7p. iSt 
^-^i^i^^^^^ 8w4 6^/A4^s3^^;f — USB 22c ^^—^^^^ 22p, i-^t^,^^— USB 4^ 
^ 24c#>' — 24p. >i^$'J, ^^St#iS:#4 6^ife.#.'fe.>S. Vp — ^^^-f ^^^-fJ^iil. 8 
//r1& 6^ a?. *.>!5- Vh. *t#l{g. 88 ^^^—m-B- H 68VR ( ® 7AB ) . iS^t->a ^ 68VR #^ 

88 Jid^'fc^S-. 

® 7B ^Si^T ;55 -^^^mSL^ 4 -f^:^ 6^ USB 23c'. ^ — P^ 8 ^it^i^ 

'(*^iS:^4^i€Bt. — i/>^-i^Wt-^36S#.id5'J^^34S##^i4. 4a>^*fe., ^iJ^-W^iS:-^^ 



n Vp i£i±— '^yJE^ 38VR /^i-^#fe^iit*.^«^ Vh. ^^^iK 32p iM-fJ^^fe-ti^J: 8 t . -J^i^^ 

USB 1.1 A^^i^i9i4-^m ^ . JL>.t^t6^-i^ C7 . 8 ^mt^^ USB 1.1 ( 

'^J^M.i.^^^H) . 5i^^'J. USBIJ 6^4gt#>f^4^ity^(12Mb/s)i4'ffit^-«^.itJ*]-^^i:4t#4f^ 
(*>250Mb/s) . ^Mi^, ^^%txkA^^vSBi.i^^H> *JtitJt>i iSp-^ai'U.jiSjk 

( ^"5" rpm ) . ^^^&*^.itii^tifti4^4)&#% ( USB 2.0 ^ IEEE 1394 ) Bt . 

-S^itA^i 15p ^»a4^i44t# 5400rpin ) . ii'H'i#'^^i4?f°4^i44^:#6^%*t&>f•£A=t^ 

iSL^^. 'S>|'^— 4^i4'^=^flMt*J4I^^t 60SCF ^-->fe^M;iPL4^*U^Jtfe 60SCS. 
ik 60SCF^^J^£J:it>t 15p a^ik^M.^^, VSC 47a 4tPi, 'M^t^t^ 8 ^iti^ 

^^iiX'ftBt. 4^i^4t#'Ht-?- 48a#^^ 47a^^, ^— >5rfi?, -f^ii^fSJ/lM^f 'J^^J*: 60SCS ^^i'J 
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